High levels of human recombinant cyclooxygenase-1 expression in mammalian cells using a novel gene amplification method.
We report the expression of a high level of human cyclooxygenase-1 (hCOX-1) in mammalian cells using a novel gene amplification method known as the IR/MAR gene amplification system. IR/MAR-plasmids contain a mammalian replication initiation region (IR) and a nuclear matrix attachment region (MAR) and amplify autonomously without a specific induction process. In this study, the IR/MAR-plasmid pΔBN.AR1 was cotransfected with pCAG-COX1, which expresses hCOX-1, into human HEK293T cells, and G418 and blasticidin S double-resistant cells were obtained in about 1month. Real-time PCR and Western blotting revealed that the expressions of hCOX-1 mRNA and protein in both polyclonal and monoclonal cells were remarkably higher than those in only pCAG-COX1-transfected control cells. Southern blotting demonstrated the amplification of the hCOX-1 gene, and the copy number of clone #43 obtained by the cotransfection of pΔBN.AR1 and pCAG-COX1 was more than 20 copies per cell, though that of clone #14 obtained without using the IR/MAR plasmid pΔBN.AR1 was only two copies. These results indicate that a high level of hCOX-1 expression was achieved as a result of hCOX-1 gene amplification. Furthermore, the crude extract from clone #43 showed a strong COX-1 activity, and the activity was inhibited by the representative COX-1 inhibitor indomethacin, with an IC(50) value of 36nM. These results demonstrate that the IR/MAR gene amplification system is a simple but useful method for generating highly productive mammalian cells.